Other chemotherapeutic substances.-At present streptomycin is the most effective drug against human tuberculosis that is known. The main use of P.A.S. is in conjunctionwith streptomycin. Only in certain special circumstances does it seem justifiable to use P.A.S. alone. The sulphones have not proved to be of much value so far. The German drug thiosemicarbazone has been extensively used on the Continent. It is difficult to judge the results in pulmonary tuberculosis. In laryngeal tuberculosis it appears to be quite active and it may possibly prove to be of value in the treatment of this condition. The possible development of bacterial resistance to the sulphones and thiosemicarbazone has not been adequately investigated. Many thousands of patients in Germany have received thiosemicarbazone but only in the last few months has the development of bacterial resistance to the drug been recorded (Davis and Schwartz, 1950) . It is not known whether combinations of either drug with streptomycin will prevent the development of streptomycin resistance. Until these fundamental bacteriological studies have been done I doubt whether the use of these drugs, other than experimentally, is justified.
The ultimate object of the chemotherapy of pulmonary tuberculosis is not the treatment of far-advanced disease or preparation of the patient for pulmonary resect-on, artificial pneumothorax or thoracoplasty; it is the eradication of the disease at the earliest stage at which it can be diagnosed. This goal is still very far away. THE electrical activity in the peripheral nervous system is very much simpler than that of the brain. In addition to the ordinary action potentials that accompany the transmission of a nervous impulse, there is, in the brain, continuous rhythmic oscillatory variations of potential difference. An electro-encephalograph is a sample of this activity: many processes contribute to the whole pattern of the graph. The normal dominant pattern (the alpha rhythm) of the adult brain at a frequency of about 10 cycles per second may be disturbed by a variety of lesions. The resulting abnormal records may be similar in several respects although the processes that provoke them are quite distinct. Thus, diffuse symmetrically distributed slow waves (at 2 to 4 c/sec. delta waves) may result from raised intracranial pressure (from any cause) or from basal meningitis; again, an area of "electrical silence" over the temporal lobe might occur in meningioma, subdural hvmatoma or extradural abscess. A focus of abnormality in one hemisphere indicating, an intracerebral spaceoccupying lesion may be due to the presence of tumour, abscess, cyst or haematoma.
Cerebral abscess.-Although advances in antibacterial therapy have reduced the incidence and mortality rate of otogenic cerebral abscess and made operative treatment less dangerous, it must be admitted that it has also made cerebral abscess a more difficult lesion to detect. The symptoms of invasion of the brain after adequate aural drainage has been established, i.e. malaise, anorexia, fever, tachycardia and headache may be entirely absent. The development of focal symptoms and signs-hemiparesis, aphasia or epileptic disturbance-may be the first indication that a cerebral lesion has developed, The control of fever, meningitis and of cerebrospinal fluid reactions and the reduction of septic absorption are among the beneficial effects of modern antibacterial therapy which, while reducing the likelihood of infection of the brain itself, also mask the signs of invasion when it does occur. Antibacterial therapy retards the development of inflammatory cedema in cerebral tissue so that headache, drowsiness, papilleedema and raised intracranial pressure may be relatively slight. This is especially significant when we are dealing with abscess in the cerebellum. What help can we expect from the electroencephalograph? Lesions in the posterior fossa are not accompanied by any specific pattern or distribution of abnormality. Certainly, foci of delta activity are usually lacking. But the presence of internal hydrocephalus may be suggested by a diffuse distribution of theta rhythm (4-7 c/sec.). In Fig. 1 is illustrated the tracing from a patient with otogenic meningitis and a cerebellar abscess in whom there were flat optic discs and normal lumbar cerebrospinal fluid pressure. The E.E.G., taken when the clinical and C.S.F. signs of meningitis had subsided, showed that, despite these findings, the presence of diffuse high potential theta activity at 5 c/sec. in all leads with scattered delta activity (1l c/sec.) pointed to a C.S.F. block.
Abscess in a cerebral hemisphere may be identified and located by a focus of delta activity. Although not differing essentially from tumour in electrical behaviour, in cerebral abscess the delta waves are often slower, more irregular and of higher voltage. The presence of surrounding cedema may mask the focal origin of the delta waves but with chronic encapsulation the slow waves may gradually reveal themselves as sharply focal. The principle of location of a space-occupying lesion by E.E.G. (i.e. finding the source of the slow waves) entails the identification of a point on the scalp at which apparent reversal of phase of the significant waves occurs. This method is illustrated in Fig. 2 . When four electrodes are placed in a line over a hemisphere showing abnormal activity and connected to three independent recording systems any potential difference, for example, near the third electrode, will result in a phase reversal between amplifiers 2 and 3.
Phase reversal as a method of localization of a cerebral abscess is illustrated in Fig. 3 . Here we see very slow irregular waves of high voltage in leads 5 and 6. Phase reversal in these leads led to correct localization in the left temporal region of an otogenic cerebral abscess.
Meningitis is often accompanied by the appearance of diffuse slow waves which cannot be differentiated from those associated with raised intracranial pressure. Serial records in a case of otogenic meningitis would be valuable in the event of localized abscess formation. The apparent quiescence of such cases should be doubted when one or more foci of slow waves gradually emerge in the E.E.G.
In 2 cases of otitic hydrocephalus the E.E.G was within normal limits. The raised pressure within the ventricular system in this condition may at times be associated with temporary slowing of rhythm.
Acoustic neuroma.-As already stated, lesions in the posterior fossa do not often produce E.E.G. abnormalities other than those which result from raised intracranial pressure. Cobb (1950) has found that auditory nerve tumours "show more normal records than any other -anatomical grouping: the greatest abnormality is likely to be in the ipsilateral temporooccipital region".
Figs. 4A and 4B are tracings obtained from 2 patients with auditory nerve tumours. In Fig. 4A there is high potential theta and delta activity in all leads. The patient had very high C.S.F. pressure with papilleedema and displacement of the brain-stem. He died after operation. In fig. 4B the tracing is nearly normal. There was no papilleedema and cerebrospinal fluid pressure was 190 mm. The tumour was successfully extirpated. The possible prognostic .significance of such E.E.G. abnormality might therefore be studied in other cases.
Falling episodes in late adult life (epilepsy and vertigo).-A not uncommon clinical problem is that of the differential diagnosis in a case where sudden falling attacks, without warning or -apparent loss of consciousness or convulsions, are the complaint. Not infrequently the patient is middle-aged and in otherwise good health. There is no family history of epilepsy and clinical examination of the cardiovascular and nervous systems throws no light on the origin of the -episodes. The patient recounts how, at infrequent intervals, he unexpectedly falls to the ground, usually in a forward direction; sometimes he cracks his knees on the pavement and seeks treatment at an orthopeedic centre for a fractured patella. This injury may occur on more than one occasion. He is able to get up immediately and walk away-sometimes aft,er looking around as if he expected to find some obstacle over which he had stumbled. In the majority of instances the patient believes he was not unconscious and yet he may not be able to recall the moment when he was aictually falling. He usually reassures those who run to help him to his feet, and mutters that he is quite all right and able to proceed. This he does. Such "drop seizures" or "static seizures" were described by Ramsay Hunt (1922) as a variety of epilepsy. Certainly such attacks may occur in epileptic subjects but when they make their appearance in late adult life, epilepsy may not at first come to mind. Now, although the common vertiginous episodes that characterize Meniere's syndrome -can usually be readily distinguished from "drop seizures" we must all have encountered cases in which it is difficult to decide whether the falling attacks are of cerebral or labyrinthine origin. Patients who suffer from the classical Meniere's syndrome may at times fall abruptly to the ground. There is no giddiness or warning in these so-called otolithic attacks which may precede the development of vertigo so that for some time their true nature may not be *determined. I have had the experience, as I am sure others have also had, of dealing with middle-aged patients in whom middle-ear deafness co-existed with a history of falling episodes which were ultimately proved to be epileptic. Epilepsy of late onset is not uncommon and not infrequently it exhibits the characteristics of "drop seizures". It is not surprising that periodically one meets with such patients who have some degree of deafness.
In the elucidation of these cases I do not think anything will replace the meticulous taking of the clinical history but the E.E.G. may offer assistance of a positive kind. Labyrinthine disease does not alter the E.E.G., while minor epilepsy, of which "drop seizures" may be a Section of Laryngology (Fig. 5 ) revealed a single burst of characteristic wave and spike activity in all leads, indicating epilepsy. No evidence of progression of deafness or tinnitus during a two-year period of observation. One attack only during past eight months while taking Tridione 0 3 gramme twice daily. CASE II.-Female, aged 55, with attacks of "giddiness" for two years. An attack consists of sudden unsteadiness and a sensation of the ground tilting up to the right. Usually falls if she cannot sit down immediately. Vomited in two attacks. Has had about thirteen attacks in all. No loss of consciousness until last episode, when she was thrown violently to the ground as she made for her couch. She had been treated as a case of Meniere's syndrome but there had been no development of deafness. Occasionally she has had bouts of tinnitus and in her last attack tinnitus persisted for several hours. E.E.G. showed periodic fast activity. Hyperventilation increased the dysrhythmia and produced two short bursts of epileptic activity. The patient married one year later and her husband recently informed me that on at least two occasions she has had an epileptic convulsion in her sleep. "Laryngeal Epilepsy."-The affection termed "laryngeal vertigo" by Charcot in 1876 and sometimes referred to as "laryngeal epilepsy" is one in which loss of consciousness follows a bout of coughing. It is usually met with in obese middle-aged men suffering from chronic bronchitis with emphysema. The suddenness of the episodes, the loss of consciousness, falling, and transient convulsive phenomena that may occur have long been taken to indicate that a cerebral disturbance of an epileptic character must take place. The condition is not a rare one and in a recent comprehensive examination of the problem Baker (1949) concludes that its epileptic nature is unproved. Baker argues convincingly that the loss of consciousness is the result of the prolonged increased intrathoracic pressure due to violent coughing against a closed glottis. Diminished venous return to the right heart leads ultimately to defective systemic circulation and cerebral anoxemia. He suggests that the noncommittal title of the Cough Syndrome be applied to this malady.
Certainly, the evidence for epilepsy in such cases has never been strong and reflex cerebral inhibition from the larynx has rarely been demonstrated. But, as Baker points out, abrupt unconsciousness after only a slight cough, which I have witnessed, makes the reflex hypothesis not unlikely in some cases. I have satisfied myself that there are instances of sudden transient unconsciousness which result from a reflex effect from the pharynx, larynx or cesophagus and that the elaborate circulatory disturbances arising from prolonged coughing cannot explain all cases of so-called laryngeal epilepsy. That term could still be applied to cases such as the following: CASE I.-Male, aged 47, trawler skipper. Decorated during the recent war. Since the age of 36 he has been subject to attacks of sudden loss of consciousness while eating or drinking. He has had about fifty attacks and every single attack has occurred while swallowing solids or fluids. He falls abruptly to the ground in nearly all of them and has sometimes injured himself. Recovery is immediate. He is unconscious for probably ten seconds. Rarely the sudden unconsciousness is replaced by a tickling, choking sensation in his throat and a feeling of faintness. Repeated and detailed investigations have disclosed no abnormality. I have never been able to stage an attack and no circulatory, electrocardiographic or electroencephalographic changes were obtained by breath-holding, swallowing, coughing, hyperventilation, carotid pressure, or tickling the throat. Coughing is in no way related to this syndrome. CASE II.-Male, aged 55, chronic bronchitis and emphysema. For the past year he has had attacks in which he abruptly falls to the ground in an unconscious state and he has injured himself on several occasions. Recovery is rapid (10-60 seconds) and there are no after-effects. The majority of his attacks follow a bout of hard coughing which distresses him. But at other times he feels merely a tickle in the. throat, coughs once or twice, and becomes unconscious. I watched one such episode. He put his hand to his throat, gave one short cough as if to clear his throat, and fell from his seat unconscious. In other attacks he has been stricken at the table during a meal. A bolus of food sticks in his throat, he tries to clear it but falls unconscious.
Cough may at times be minimal and the rapid sequence of the whole episode does not suggest that the "building up" as it were of the chain of circulatory events described by Baker can be the only explanation.
The electroencephalograms in these and other similar cases have been normal. It would be helpful to know whether a paroxysmal cerebral dysrhythmia can be provoked by some form of laryngeal stimulation. But I mention the subject only to illustrate the limitations of the application of the E.E.G.
